ratio combining), 자승 결합 (square law combining), 균일 이득 결합 (equal gain combining)과 유사한 SCD 결합 기법들을 제안한다. 제시한 SCD 결합 기법은 다중 페이딩 환경하에서 검출 성능을 0.5 ~ 1.0 dB 정도 향상시켰다.
I. Introduction
In the last several decades, we have witnessed revolutionary growth of wireless data traffic, which makes bandwidth efficiency ever more important. One of the boldest approaches for bandwidth efficiency enhancement is cognitive radio (CR) technology [1] which proposes to allow unlicensed access to a given spectrum when idle. Especially, a working group on wireless regional area networks (WRANs), IEEE 802.22 was established to develop the cognitive radio-based wireless WRAN standard to allow unlicensed access to unused spectrum in the television bands [2] . To realize cognitive radios, it is necessary to be able to detect the spectrum occupancy. In this paper, we consider simple combining schemes to enhance the performance of ATSC spectrum sensing with spectral correlation density (SCD) in multipath environments.
Spectrum sensing is one of the most challenging issues for implementing the CR systems. According to IEEE 802.22 requirements for the spectrum sensing of ATSC DTV signals, the miss detection probability should be less than 0.1 subject to a 0.1 false alarm probability when the signal-to-noise ratio (SNR) , it was shown that the optimal detector performance behaves like that of the energy detector at low SNR under certain generic conditions. However, it is possible to achieve performance better than energy detectors if the incumbent signal exhibits specific features. In the case of advanced television systems committee (ATSC) digital television (DTV) signals, such a signal specific feature is the pilot.
While many spectrum sensing algorithms fall short of the required performance, an algorithm that successfully exploiting the cyclostationarity exhibited by the pilot of ATSC DTV signals is proposed in [7] . They exploits the noise rejection property of the cyclostationary spectrum and determines the presence of cyclostationary signals by hypothesis testing based on the measurement of the cyclic spectrum of the received ATSC DTV signals. As presented in Annex C of [2] that has collected extensive spectrum sensing performance results proposed in the 802.22 working group, the algorithm proposed in [7] provides among the best performance. However, the performance of the algorithm still has some room for improvement particularly in multipath fading environment. For this reason, we consider simple combining techniques to improve the resilience to multipath fading of the algorithm proposed in [7] . We briefly review the concept of SCD in Section II.
In Section III, we consider various combining schemes for performance enhancement. Next, we compare the performance of the proposed combining techniques in Section IV. Finally, we draw conclusions in Section V.
Ⅱ. SEPECTRAL CORRELATION DENSITY FUNCTION
In this section, we briefly review the method of computing the SCD function introduced in [7] . Let x(t) be a continuous-time real-valued signal and xm(t) denote the frequency-shifted version of x(t) to have the carrier frequency fIF  , where fIF is the intermediate frequency, m an integer, and  a certain selected frequency resolution. To calculate SCDs in a practical digital system, we first sample the signal xm(t) with sampling period TS and obtain N samples 
